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Functional knowledge in problem soiving
J. G. Greeno and D. Berger

Functional Knowledge in Problem Solving

James G. Greeno
Stanford University and the Institute for Research on Learning

and Daniel Berger
University of California, Berkeley

Abstract

An experiment compared solving of operational and diagnostic
after different instruction aboot a fictitious device. Solution of
kinds of problems was facilitated by instruction (1) that focused on
functional relations among components of the device or (2) that focused on
states of the individual components.

For operational problemns, this result contrasted with an earlier
Mam(emd:ﬁngofm:?mu In this study, o
, cComponent
instruction included information about the states of switches and all
ici saw a diagram of the device with information about connections
components. Both results are consistent with a characterization of
mkvmdevb&mddhovgldgbyxm(lm)s knowledge

of device topology: connections between and of
m»mmmmm«mm
Wmammnwmmm
nets procedures showed that functional instruction
included information about connections between components and
that component instruction included needed information about states of

For diagnostic tasks, while solutions uf problems was facilitated by

page 1
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of mmdmap?mmmmmdmm

of WW%MM(I&)&MMWQ?M
a device is important pwahm operating the device solving
transfer problems for Mdmdpm
involved the Mm of the
Kieras (1988 mmm&mmmmmummm
mode] to the extent that it allows the person to infer the operations of a task procedure.
Km(lM)mdeammmmmmm

are the concept of power flow and knowledge of the

for inferring procedures
system topology, the pattern of connections between internal components and the operating
eomvlsmim&ma.

In an carfier (Greeno&Bm 1987) we obtained results that confirmed and
refined Kieras and conclusion and mmmmmm
In our experiment we differentiated two kinds of knowledge that can be in 8 mental model
“‘“““ﬁ”'mwwmmmmu One kind is

of the device, which deKleer and Brown called
de mo&akindis about functional interactions among
the componeats. In our situation, #s in Kieras 292 (1984), the functional
' involved ways in which kumsfmmedmdmmm
m dmm ‘\Ev;»n’; ns wieds P | ’w}

T T

pmncipamsabiliﬁesm basedontheirmnlmod&.mdwm
functional knowledge were able to infer of the |
wiﬁoutinsum This provided confirmation of 's (1988)
proposal that effective mental models allow to be inferred. The instruction that
wensadledtomwlm levels of than Kieras and Bovair’s, thereby

extending their 08 level of proficiency, alheit still in the range of initial

Mhm(lmmmmm&mmthadmvnﬁw
amMum)mmw
studying a'em descriptions of 8
mmeahﬂdMMawmcﬁm
in which each indicator light on the device panel would be illuminated. The and
table presented the two of information that Kieras and Bovair as

of a device : connections betwoen device components and relations
between device states and operator controls and indicators.

Tasksmdbymbbymdhyne(lmmmeddhmngafmuedmmmof

the device and changing an mﬂng group found the switch

mskusiuﬂmnmefmhf task, and mfmmdme
fault mskmthmmeswi seiting task. Aﬁumm of
all groups was similar, but on new kinds of problems that were 1 the

mpfmnﬂavmof&ewﬁchmgm&smﬂmamamoﬁnefmhm&ng
mmmmm&mmmmmmmmmm
switch-setting variant. These results confirmed that knowing a model of a device, based in
this case on a disgram of the device or a table of conditions associated with indicators, can

b



A Rt & T S
oo -

Functiona! knowiedge in probiem solving
J. Q. Greeno and D. Berger page 3

lead 1o different on tasks, and showed that device-mode] knowledge can be
differentially of performance in diagnostic problems.

The present study extended our previous experiment (Gmno&T, 1987) in
two related First, we included tasks that involve diagnosing faults in the device,
Our goal in ing diagnostic tasks was to begin to differentiate characteristics of mental
models that are important in different kinds of tasks. We expected that knowledge about
components might play 8 more significant role in solving than it does
mmmmdummd in diagnosis to identify a
component that 18 behaving in an abnormal way. |

The second change that we made involved providing more detsiled information

about the internal structure of components of the device. In the experiment,

componeats specified
their states. In this

experiment, the inthe that

components specified
m»mmmmwmum ‘This change added
y to the amount of information that was presented 0 participants, and provided
a diagram for all participants that showed the device topology, in the form of pictured wires
between the components.

Energy Bar
XXX

‘ v
Sun's Rays
Power VEGETOR

g
3
Je"

PACK

m
§
T
%
0

Figure 1. Energy flow diagram for a fictitions device.
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As in our previous experiment, we presented different of panticipants with
hfamﬁonabomaﬁ:?mmdmwm gviccmbewmod
casily as an analogue of an stereo sysiem, we did not provide

mmhmw:ammm
uses energy from three sources: the sun, an bar, and a power tablet (analogous to
mmammnﬁamm Figure 1isa shownto

three of in the that represents flows of " that can be
wwmd the device. This was also used in the instruction given in our
previo1s experiment to groups who functional knowledge.

The sur's are a solar that is included in the component called
e et T T
TaW pOWer 8 SCAanner.
contains mmmmmwnmxam All of these sources
have their raw power convested into similar "impulse " by local converters. One of
these signals is then selected and "lsundered” by the impuise purifier after which it is
;:smimdmﬂnnm. It also can be transmitted to the vegetor to recharge the energy

The ropresentation of the device that participants worked with is shown in 2.
This diagram, which enabled simulation of the device'’s i h'nsnormlmdﬁsm
states, was using the In Maintenance i (Towne &
Munroe, 1988), a program kindly available by the joral T

Laboratory. The components' internal parts, which were not visible in the first experiment,
were shown on the screen, and we call these internal parts "constituents.” Furthermore,
ﬁm&ezgpoiogyisvisﬂywidemmkindsofemcﬁm(mwhes)mm&
One set of connections carries impulse signals (the darker wires in Figure 2), while the
other kind of connections (the ligh’er wires in Figure 2) are for local electricity.

Method

3ci mmﬁwdthmghpmsmdsdvmismtsinmeummsigof
California’s newspaper and were for their participation. The 19 male and 35
female participants ranged in age from 16 to 64 years and were randomly assigned to the
six instractional groups.

The fictional device used in the study, called a VST2000, was simnlated on a Xcrox
1109 work station. Instruction was given at the work station by presentation of text,
multiple choice questions and diagrams on the display screen. tasks were
performed by setting switches and knobs, shown on the screen, the computer's
mouse. The tasks (which were done on a second day) involved setting the
trying alternate procedures and by "inspecting” individual constituent parts.

A constituent wasinspec&dbypum‘ngp%mpﬁatemhnﬁmwhik
pointing to the part. part then appeared in the Inspector” window with its
connection ports labeled. The Inspector also included the name of the the values of
the signals present at the connection ports and a REPLACE button. msed.dns
replaced the Inspected part with a new, non-malfunctioning, part. (See the Inspector
in the upper right hand comer of Figure 2.)
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A printed list of sbbreviations was available to mMﬁ%msmm

The diagram shown in Figure 1 was available to the participants the three groups
who received functional instruction.

groups were told that were going 10 be asked to operate the

A nﬁelr-mg“m dgvm CAlﬁmwkhpmSm gii:enpmcg:e'

ppendix was in
mWM»Mh ir instruction. At the end of the instruction, a test
was given, and review was given if any items were missed.

Simchmgumm&mdndevbemdmﬂwmmmmm
device-model instructions were changed from those used in our previous experiment

instruction, being treated only as means of connecting the components shown
in g 1) Thecompomtgroup’sinsmcdmnowalsoaﬂu&dwmempdogyevidem

mmwmmmanmmimﬁxm This
instruction explained the functional relations among components and settings that
determined connections between components: the input switches (T1, V1 and Al) and the

purifier. mmgy-ﬂ’?;diaglm?ml)mavaiWwﬂw

instruction was top-down in
wiﬂuclmgcﬁiu&ondthedevicegndfurﬁmmmaits
components ; transmitting, and energy. The
three sources of energy were then described, then the function energy from any

dmembthgmiﬁumdmonmmedwimﬁmm&e. motor or the
vegetor for recharging).

Oﬁmmmwﬂmmdmmm
Appendix This instruction presented the five components and all of their constituent
parts. For each constituent part a diagram was shown with its ports labeled, and the
instruction described the states of the part based upon signals amriving at the posts o, in the
case of a switch, according to its settings. After describing all of a componént'’s
constituents, the states of the whole component were described.

The instruction also included many references to the two types of
signals (i.c. ] electricity and impulse signals) present in the system. Each port was

11
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described as either an input ar output port for one of the signal types. The values of local
electricity were stated as citherOor 1 (mm‘moummmz),wm
mvahesd'mh?mesigndmldbeo, 1, 2 or 3 (i.c. no signal, Tablograph power,
Vegetor power or Solar powes, respectively).

The combined functional and component consisted of 90 frames of
instruction, shown in IV, that the information in the functional and

m‘ . sequences. The instruction followed the organization of

lmmw.mwmmmsp'whwwummm about
using the mouse, participanis the five instructed mmdm%ympufam
four tasks without further instruction. Data about the tasks are shown in able 1. The
mm»n"m"mmmwmm
discussed in the functional device-model instruction. The switches referred to as "states”
involved states of individual and the local effects of both the connection and
state switches were discussed in the component device-mode! instruction. However, none
9f§“ﬁn instruction discussed switch settings in relation to tasks of ihe kind used in the test or
in g

mmmmmmmmmmﬂmmmm.
mmdmmw+(mmmmxmmmm
(connecting motor output to motor ), and turning the Sunshine on (the selector
switch's initial setting is S, that i3, solar input to the purifier). The Tab task
Wseningswi&husothedeviumldmwithmyﬁmdummﬁainme

Mqummmmmmmmldmwhhmm

fmmtheeﬁbarmthewgm. The Solar+Veg task was to set switches so the device
would run with solar energy and, at the same time, recharge the energy bar in the vegetor.

Table 1
Characteristics of Experimental Tasks

State Connection
Solar 3 2 1
Tab 5 2 3
Veg 5 2 3
Solar+Veg 7 S 4

i€ the ﬁwmmmgm&ymh&aﬁwghﬁehmmmwfuwdmﬂy
i participant was close to a solution when time Participants were not gi

mewm,wmmwwm mwwming
the VST indicator. For example, the VST indicator showed the letter "S" if the system was

12
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suwmwhhmlﬂmgy,mmm"rifuwiwhnmmnmwim
eneIgy the power tabiet. '

Learning wials. mmmmamwmu
W»W:WM a recall trial. Panticipants
inthe group were shown to use the mouse and the "help” window
Mnmmmumm

pmnh&hefmmhm?

made & minor error on a task or required more

ﬁemkwﬁmawmdﬁnn(aﬁwaﬂ;he
for the first rinl. This
involved the instructions for the tasks and having the set switches for
them, as in the first trial. After the second learning trial, the was tested a second
time on those tasks.

Transfer probiem. Aﬁermeluminsﬁals.amns&rmkwaspxmnd. In the

transfer task, the parti was asked to set switches so the device would run with energy

m.mmmmmmmnswmmm. (This simulated 8

condition where the TI plug is broken.) One corvect solution is to set the Al switch
tc TaO (connect the mnmdunmmmw)mdsuthesdmmw
&%mmmmmmmammmmmmm

Hmny.parﬁcipamweaskedmpafmmmeVegmkmdmeSolmVegmkin
arecall test.

Day 2: Device Malfunction Diagnostics.

mmmmmmmmmmumm
instruction they read on Day 1. Oge of the Component groups and one of the Both groups
MMM@WmmmdMMM This

instruction is m:\ﬂ. Furthermoare, on this day the were told
that after the they were going to be asked to fix the ice when it
malfunctioned. was no review quiz given on Day 2.

par,
Inspector and the instructions for the correct procedure. The
Mmm%fhgamwmwm«m
procedures may be b in g the broken part. , all participants .
Mmﬂmgapmsmgimsqmmmw(mdm)twmfmm
gampg: Nowmmmgmpemdn&em.mmm

Mmamddmmﬁmmmmmmmdmm
the first six tasks. The tasks were of varying levels of difficuity, and the problems were

13
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classified as one of three types: Functional, Switch, or Wire. A Functional malfunction
involved a part that was presented in the functional device model instruction; a Switch
maifunction cozcemed 8 part that had failed in its switching mechanism; and a Wire
malfunction meant that a wire had broken and was not passing its signal. Appendix VIII
includes a description of each malfunction and an optimal solution for each.

For each diagnostic task the participants were first asked to perform one of the
emldt:ﬁdm:hcdevieewasholmbeum > did not show the corresponding
letter. They then tried to Jocate the hroken constituent with alternate procedures or with the
Part Inspector, Participants knew that they had replaced correct part when the appropriate
letter appeared in the indica“or.

a8 o 8 e parSeipam bt ik Guestions 1 defesmine e paricipan
experimenter did not cipant ions 10 3 t's
cmmhmmm%mdmemmemfahiswherm

14



Furctional 4 in Probiem Solving
J. G. Greeno and D. page 10

Results
Day 1: Opemting Procedures

Mem&nesminmemm&dimmﬁmmnaylmasfonom:
Component = 40 minutes!, Functional = 27 minutes, and Both = 40 minutes.
mzmmmmwwmmmm

Performance on a task was scored as comrect if a participant had all of the switches set
correctly when the trial ended. Correctness of a switch was scored arcording to the

icinant's final setti
Table 2

Proportion Correct on Initial Problem-Solving Trial

Complete State Connection
Instnyction Jasks Switches  Switches
Component 42 .68 57
Functional 42 .69 .85
Cmpt&Fctnl 75 .86 92

In our previous experiment (Greeno & Berger, 1987), the functional instruction
was much more effective than the component instruction. In these data, both kinds of
instruction were effective.

In the previous i the that received both component and functional
insumﬁmmsnmdgxmh:m the group that received functional instruction,

yroup with both and fonctional instruction was significantly better than the
group with jonal instruction in the propartion of comect complete tasks; with 95%
confidence, pcar- U= 0.33 £0.29. The average of the two groups with functional
instruction was not significantly better than the group with only crmponent instruction in

correct complete tasks, (McaF + MFV2 - Ho=0.17 + 0.22.

In the total number of cormect switches the result was like that of the previous
experiment. The group with both component and functional instruction was not
ﬁgniﬁmﬂybammmegmupwithonlyfuncﬁmalm:cﬁon.uc&_p-ppso.ng

1Data on instroction times for one of the 18 participants in the Component conditions were
not available; th.. time reparted was the mean for the remaining 17 participants.

15
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0.22; and the average of the two groups with functional instruction was significantly better
mmmmmwmw+wm-m=m9imm

mmpwmmmmmmmmmmmm
infers* ~ the connection switches in the first problem, but the group with functional
instru .o inferved the state switches as sucoessfully as the group with both functional and
component instruction. That was not the case in this experiment. The differcnce between
state and connection switches was greater in the group with functional instruction than it

was in the group with both jonal and component instruction, pcar - ur=0.112 +
0.110, indicating that the component instruction added significantly to the ability to infer
the state switches. The comparison of the difference between state and connection switches

between the two with functional instruction and the group with only component

and switch type was reliable, (icar + HF)2 - pc=0.15 £ 0.08.

Table 3 shows data from the leaming trials that followed the initial test. The
demmmmmmmwmm

Table 3

Sums of Proportions of Errors on Tests Following Learning Trials

Complete State Connection
Insiruction Jasks Switches  Switches
None | 0.28 0.05 0.08
Component 0.18 0.04 0.07
Functional 0.06 0.01 0.04
Cmpt&Fctni 0.02 0.00 0.02

mmmm&wmmmwy. The major
dﬁmmismbumpufmbythem' who had no device-model instruction
at

As in the previous experiment, the functional instruction seemed to provide a morm
eﬂ‘ecnvebausfmlwnmgmanthemmmtmmm Neither with functional
mucﬁmmdetmmth%bmnﬂalﬁeqmcy.lnmemmbu €17015 ON
siglﬁﬁcanﬂyﬁommegroupudtbmﬂyfuncﬁmﬂinsmcﬁm,uc&p-up=0.03;t0.l6.
mgmupswnhﬁmmomlmsmmmm&wermmmempmthonly

16
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component instruction, (ICaF + BF)/2 - ic=-0.14 £ 0.13. And the three groups with
device-model instruction made fewer errors than the group with no instruction, (MC&F +

HE+ Be)3 - uN=-0.19 £ 0.15. The proportions of ervors on individual switches were
all small, and differences among them were not significant.

mhhmmemmﬁomdmmmhnimsmdsﬁwhmﬁngsfwm
transfer problem. A
Table 4

Proportions Correct on the Transter Task

Compiete State Connection
Instruction Jask Switches  Switches
None .89 1.00 96
Component 88 1.00 93
Functional 1.00 1.00 1.00
Cmpt&Fctnl .89 1.00 88

Oomparedwhhtbepuviomexpaimn.thesctesultsdiﬁapimmﬂyinmmh
better by the groups with no instruction and onl component instruction. The
small di among conditions favored the groups with jonal instruction, but
none of the differences were significant.

Tabie 5 shows the data for performance on the recall tasks. Performance was
nearly perfect in all the conditions.

17
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Table §

Proportions Correct in Recall

Complete State ' Connection

instruction Jasks Switches  Switches
None 94 1.00 97
Component 94 98 99
Functional 1.00 1.00 1.00
Cmpt&Fctnl 1.00 1.00 1.00

Day 2: Diagnostic Tasks

Times used in instruction on Day 2 were as follows: Component, Not Augmented
=21 minutes?; Component, = 29 minutes on the review and 6 minutes on
mlmmm 10 minutes; Both.Not Augmented = 26 minutes;

Both, Augmented = 30 minutes on the review and 4 minutes on malfunction information.

Tame6mmpmmdmwlﬁmmmskﬁmmm
pmpmﬂmsofwoblmmatmmlwdmm with correct explanations given of the

nature of the malfunction. The participants mominmucﬁmminm
ﬁmMmMMWmMmﬁma
and the other that did not.

2Dat on instruction times for one of the nine participants in the Component, Not
Angmexmdcmdiﬁonmnotavaﬂabh. The mean reported was for the remaining eight

18
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Table 6

Proportions Correct in Diagnostic Tasks

Tasks and

instruction Jasks Explanations
None 70 .52
Cmpt, Not Augmented 87 .85
Cmpt, Augmented .83 83
Component 80 .84
Functional 83 .78
Cmpt&Fcinl, Not Augmented .98 94
CmptaFcti, Augmented .96 .89
Component & Functional 97 92

On correct tasks, both the effect of functional instction and the effect of
component instruction were significant, (UC&F + WFY2 - (ic + UNY/2 = 0.15 £ 0.08, and
(UC&F + HOV2 - (UE + UN)/2 =0.12 + 0.08. The interaction was not significant, (MC&F
- 1) - (c- pN) = 0.15 2 0.16.

On correct tasks and explanations, the effects of functional instruction and
component instruction and the interaction were all significant, (1C&F + B¢)2 - (HC+ KN)/2

= 0.17 £ 0.09, (ucaF + BC)2 - (Up+ UN)2 =023 + 0.09, and (LCaF - KE) - (HC - KN)
= -0.18 £0.17.

Table 7 shows results for a measure of understanding in solutions of the diagnostic
problems. memmwmﬂy,mdm
reqmedmm&ahyw&dswhnﬂwywm&dmﬁacm It was possible in
each problem to deterryine which component was at without replacing any
eom Table 7 shows frequencies of occutrence of replacing components that were
not

15
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Table 7

Replacements of Unflawed Components

Propottions  Mean Number

instouction —of Tasks —bariask
None 37 .48
Cmpt, Not Augmented 11 22
Cmpt, Augmented .20 41
Component 16 32
Functional 17 .18
Cmpt&Fctnl, Not Augmented .13 .20
Cmpt&Fctl, Augmented 11 A7
Component & Functional 12 18

The effects of both functional and component instruction were significant in the
proportions of problems where unflawed components were replaced, (UC&F + HFV2 - (e
+ UN)2 =-0.12 £ 0.09, and (HCaF + HOV2 - (UF+ UN)/2 = -0.13 £ 0.09. The

interaction was not significant, (Ucar - HF) - (UC - UN) = 0.170 £ 0.174, Reganding the
mean number of replacements of unflawed components per problem, the effect of
functional instruction was significant, (UC&F + HEV2 - (UC + UNV/2 = -0.211 0.16. The
effect of component instruction and the interaction were not significant, (UCaF+ MC)/2 -
(F+uN)/2 =-0.08 + 0.16 and (uCaF - BF)- (ic- BN) =0.16 + 0.32.

We examined participants’ use of i as a diagnostic operation. 'rmes
shows the results. First, when a participant ODE OT More Components, the
protocol was used to make a whether the participant was the

mmmtfwam.or the inspection was "haphazard.” first column in

8 shows the mean number of haphamd"inq;wﬁompuwoﬂm The second

column shows a statistic obtained by examining the hq:eudondman?m

mspemgma eomponmh mﬁyﬂmmummmm hdﬁnﬁi& possibl
a o as

being flawed. The second column of Table 8 shows the mean proportion of second Y

inspections that were redundant with the results of the participant’s first inspection.

There was a trend in the judged " inspections in the direction of an
advantage for participants with instruction, but the effects were not
significant. In the proportions of redundant inspections, the effect of functional instruction

was significant, (LC&F + RFY2 - (UC + UNY2 = -0.07 £ 0.06. The effect of component
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instruction and the interaction on this measure were very near =10, (MCaF+ HCV2 - (Up+

HN)2 =-001 £ 0.06and (uCxF - BF) - (Be- kN) =0.01 + 0.13.
Table 8

Haphazard and Redundant inspections

instruction
None

Cmpt, Not Augmented - 0.06 11
Cmpt, Augmented 0.09

Component
Functional

Cmpt&Fctnl, Not Augmented
Cmpt&Fctl, Augmented
Component & Functional

0.07 10
0.06 .04

0.09 .04
0.04 .02
0.06 .03

Finally, Table 9 involves use of a diagnostic method. Information can often be
prgined by seeing whether the devi iv in  setting diff
from the one that is known t0 be malfunctioning.

lnthemeanpmpmﬁonofmksmwhiﬂ:pmﬂdpammdannlmmﬁm.
thedfeaofﬁmcﬁomlinmuc&mmsigniﬁm(pw+upm-mc+unyz =035+
0.14. The effect of component instruction and the interaction were not significant, (UC&F

+1C)V2 - (F+ BNY2 = 0.04 £ 0.14 and (UCaF - WF) - (U - WN) =-0.12+ 0.29. In
the mesn number of altemate operations used per task, the effect of functional instruction

was significant, (UCaF + HFV2 - (IC+UN)2 =0.73 £ 0.37. The effect of component
instruction and the interaction were not significant, (UCaF + BCV2 - (UF + N2 = -0.05
+ 0.37 and (UCaF - BF) - (ic-BN) =0.13 £ 0.74.

Canclusions

The results of this experiment mmmmmdmm
abomﬁmcﬁmalinuacﬁmsamongm%minm i s mental model of a
device. Our findings support Kieras's (1984) conclusion that knowledge of the system
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and connections between intemal and the controls are
oo of & sl model. Ad £ the provions Gxpestier [naruction tat
information about functional relations between components facilitated problem

presented
solving and learning.
Thacdmmdiﬁumbﬂmmmmmdmwmm The

component instruction of this experiment dgm leaming, while the
component instruction of the previous experiment his mmmm
because in this the component instruction included discussion of the switches as

components, provided instruction about relations between the controlling operations
and the device topology.

Table 9
Alternate Operations

Mean Proportion Mean Number

None 39 0.74
Cmpt, Not Augmented 46 0.63
Cmpt, Augmented 52 0.63
Component 49 0.63
Functional .80 1.41
Cmpt&Fctni, Not Augmented .78 1.39
Cmpt&Fctl, Augmented 78 1.46
Component & Functional .78 1.42

successful i learmng the corresponding participants ﬁ‘:m m
in in

oo ikl tat W..mmmz“ S ol & dag o i
topology, mmgpmmnnwm&rwmmn‘meymm instructed.

who had received functional instruction

mfmmmmwmmm

with instruction about components also were more suc. -ssful in the number of

they solved and in Mn;mﬂawﬁmpmmmmm&dmmmc
msuategicfeauuofd:mmblunsﬂvmgreﬁemdmﬂuwmdmof
redundant inspections or use of alternate operations.
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‘Discussion

We characterize knowledge for of operat.ng and diagnosing the
VST2000 in terms of three schemata and : items of information that are used in
generating solutions of problems. Figure 3 shows one of the schemata, a schema for
getting power from one component a to another component b.

Consequence: power-from (b,a) {a and b are components}

Requires: power (8)= +
AND

3 x3 y{port (x,8) A port {y,b) A connect (x.y)]
o= _

3 t[component (1) ~3 x 3y[port (x,8) Aport (y,b) Aconnect (x,y)] A
power-from (b,t)]

Figure 3. Schema to get power fromato b.

The schema has two requirements: (1) that component a has power, and (2) either that a
port of a and a port of b are connected, or that there is some intermediate component t with
a port that is connected to 8 port of a, and that b has power from t.

The second schema, for having power at a component, is in Figure 4.

Consequence: power (C)= + {c is a component}

Requires: power in source of c;

c on

Figure 4. Schema for having power at a component.

The sources of the solar pack, tablograph, and vegetor are, respectively, the sunshine
(which must be on), the power tablet (which always has power), and the vegetable bar
(which must be charged). The source of the purifier is considered to be the port at the
selector switch that is connected with the purifier by a wire.
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The third schema, for connecting two ports, is shown in Figure 5.

C.nsequence: connect (xy) {x andy are ports}

Requires: 3w jwire (w) A attach (w.x) A attach (w.y) ]
OR
3 53 u3v pwitch (s) A single-port (U,8) A connect (x,u) A
alternate-port (v.8) A connect (y.v) A switch-set (sv)]
OR
connect (y,x)

Figums. Schema to connect two pofs.

Mmmmﬂﬁ“uawhwdmisamcbdmbmhofmemwxﬁhm
is a switch s, with a single port u that is connected to x and an alternate port v (i.., one of
several aliernatives) that is connected to y and the switch is set to v. The third altemative,

comm(y,x).makesﬂwmpawsymml.

Apimgnufu' the first operational task is shown in Figure 6. The
6 are goals, the rounded conditions that
m%&mm“m e hesamm, o the eauangles re acsioas hat he

e T e T e
mqununemnsbe mmgls bmﬂs&dhmmﬂ:mm

be set as goals to (The two shaded blocks are
components that are duplicated in different parts of the network.)

We have examined the instruction in the functional and component conditions,
coordinating the information in the instruction with the general information in schemata and
with the more specific items in the planning nets.

The information in the three schemats was not presented di in either the

functional or the component instruction. The functional instruction included information
mmumw%mmmﬁmsms The
instruction included i jon that would be relevant for inferring the second

component
schema, Figure 4.

N
£y



Information in the functional instruction relevant to the schema for getting power
from one component to another included: "There are three possible sources for 8
VST2000 each of which is in the form of a different medium. (1) sun's rays are one
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medium, and (2) the second comes in the form of the recently developed permanent power
tablet. m&mmmbhhmwmmd bar”
(screen 10F); and "A ms&sﬁm&mhmmmn

s motor, the sources just

that participants would be encouraged to infer that the transmission of power

The schema for getting powerata Figure 4, was not presented in
general terms in any of our instruction. mammmm,
i the instruction. For example, concerning the tablograph, "As a whole the
tablograph has two states, halt and produce, whicl are set with the state selector switch.
‘When in the Z« P position, there is an impulse with the value of 1 present at the
posts of the connector However, no signal 18 present at the coanector when
the switch is in the halt H " (screen 15S). Information in the

about the solar and vegesor sources included explicit information about the necessary states

of the sun and the vegetable energy bar.
Information in the functional instruction relevant to the scherna about connecting

Figure §, involved comections between speci of components, such
m’mmwmmmummmmw

external lines. The solar is 8 part of the purifies, 80 its energy is passed
internally” (screen ITF).and"lnsc&@“of cables to plugs on the
seen on the screen, this uses several switches for this Realize

purifir” (sereen 216

Ttems of information in the component instruction that we j to correspond to
items in the net for the first task are shown in Figure 7. {:ginﬁgmhhm
carrespond to information in the instroction are cross-hatched; items that are
subsumed by explicit general information are covered with diagonal lines.

Wej that two of the actions involving setting of switches are subsumed by
the instruction: “To change a knob or switch, just move the mouse pointer to the desired
of a toggle and press the left button. If the switch does not respond, just click the
button again.” (screen 3S) The action of buttoning the purifier’s state switch to '+’
corresponds directly to "Similar to the state switches introduced , the impulse
puiﬁahasapowuswiwhthmismdmanm When the power switch
xsinthe'+’posidonmd&ueisebcﬂiuitynm'a'.emwwﬂlﬂowm D'
However, no electricity will flow when the switch is in the -’ position, or if is no
elemhigmapm‘a’.(m?ﬂm The action of buttoning the sunshine is also
i 39?secit'mlly:"'l‘omal:etl:esnnshine,jnstprel;sinthe" ine” button.”

We judge that the existence of wires attached to components corresponds to the
information, "The lines’ on the screen represent wires that connect components.
’li.ghm'mmw_imsonmemwryaw'adcity. While the ‘darker’ colored wires
carry impulse power signals.” (screen 58)
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The cross-hatched items involving the MO switch in the aet correspond to
the instruction: "The O-type switch works in reverse. position of the
switch, an ﬁgnﬂwmﬁowﬁumpm‘a'wdthupm'bw or Rel, orport 'c
down or Mol. if there is an impulse signal present at port ‘2’ and the switch
xsmﬁedowuol then the signal will flow from port 'a’ to port 'c.’ Like the I-
% signal will flow to or port 'c’ when in the position.” (screen

)mimhvdvmgapmof pmﬂumdnpmdﬁemmmm
two instructional screens: "When m\ﬂ!mthehnpm

Mﬁuwmmﬁyummwnwwﬂnsms

signal will be passed to the VO and MO connector " (screen 50S), and "Like all

the other connector the Mol plug allows the Motor to connect to other

compoaents.” (screen 57S)
We thatthemlof pnriﬁuoncmespondsdhecﬂ to: "The next

purifier 1s its L&eam,memiﬁa:smly
mty atpm'c If so, then the will launder the
lmpubesngmlmat pass it to port D." (screen 46S) "Realize that if there
mm&eariqtyat cm':ftha'eisno at port 'a,’ then pothing will be purified or
passed.” (screen

mmmvdﬁngmdmmmmmmmm
correspond to "Another new constituent is the impulse purifier’s selector switch. The
switch's positions allow an impulse signal to pass from either the 'd’ the S position, 'a’ the
T position, ‘b’ the V position or 'c’ the A position ports to port ‘¢ For example, when the

sthchlsindte\'poamn.anmn!sengmlwmﬂowﬁom "' to port '¢’.”
(m438)1{om1fthmismhnpulsemalatpm'b' switchis in the V

position, then no signal will be passed to port '¢’.” (screen 448)

mmmmgmdmmpmmmpmmmmm
"Like the first two components the encrgy converter. The converter
mmvamdwhen&ues mgm " lfacﬁvmd.ﬂzecnvmwmnmfam
at passitasanhwnlsedsmlwithﬁevalnedfim

pm'b"’(m S)and mmnmmismemnkepmmm
switch. 'l'hemswth 's 'bthe\ m‘”‘pmfmmeimerthe'd’thes
position, ‘a’ ' / orc position

whea the selector switch is hnpnlseslpa!wmm

to port 'e’.” (screen 438)

Finally, the goal of making the sunshine be on carresponds to "The photo-receptor
and the solar pack constituents are connccted as one unit. Ifsmﬂ:ghshitsmephow-
receptor, msfocusedmthesohrp&kmdmpuﬂasmwmgy ‘a’. Realize
matwhenthesunxsnotshmins.mmwenmispassed. (screen

ogmBsbowsme gmmﬂxshndedclmsdmmjﬁgewmspond
functional instruction.
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Figure 8. Planning net for Task 1 with items corresponding
to information in funciional instruction
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WW'MWM‘ in the instruction as it was
in the instruction: "To make the sun shine, just press in the ‘Sunshine' button”
(screen 11F = screen 39S). There also was a screen with general information about wires,
uhhm&gmmmgmem whuhtme&
components. lighter’ colored wires on the screen carry electricity. While
'darker’ culored wires carry impulse power” (screen 7F = screen 58).

Information about high-level goals in Figure 8 was explicitly in the functional
instruction. The goals of getting power to the motor from the sun as a8 power source and
%&mﬁmﬁemmhsﬂupﬂ to information in three screens:

are three possible power sources fora V each of which is in the form of a
different medium. 1) The sun's rays are one medium, and 2) the second comes in the form
of the recently developed Permanent Power Tablet. 3) The thind energy agent is in the
rechargeable vegetabls matter of an energy bar” (screen 10F); "A consumer
(destination) of power in an earth vehicle is its engine. However, reaching the
VST2000's motor, the sources just introduced must be transformed,
mmmmpm(mmw"ﬁwhﬁmdmemis’
roosom. Similtty 2 he ablographs sbvorpions nendle ek up COGY From the power
receptor. ) 's i
zabhts.?;di:)lasdy,?o)me smucamlymmevcgeub&?moftbemmw
screen

We judge that the goal of connecting the solar with the purifier corresponds to
mimngd’hfamﬁmi;agmabommﬁm. erxd
vegetor is passed along impulse purifier by extemal
the impulse purifier, 50 its energy is passed intemally” (screea 17F).

Information about the selector switch relevant to the solar pack is in general
terms in the functional instruction. "When an energy source connects to the purifier via
external lines, the cables are attached to the VST switches and then to the sm
plugs. Furthenmore, there is an input selector switch on the i which
tle user to select one of the connected impulse signals” (screen 20F), and "It is important o
realize tha. there is a comespondence between a seiting on the selector switch and an input
"plug” on the purifier” (screen 23F).

The goals of gerting power from the purifier to the motor and of connecting the
ifier to the motor corresponds to an item of information in the functional instruction,

signal is chosen will have its power laundered by the purifier and passed via
external lines to the motor where the energy is used. Besides the engine, there is
W&sﬁmﬁmfmﬁcymﬁedmmhmbemmmdwicem
be " (screen 27F). The switch MO is mentioned, along with its function of

the purifier with a destination device: “There are three plugs - T1, Vland
o m\eromuo thepmﬁer'sl'ts' S"m ’mmm
two toggles , &re output plugs Can connect to destinati
device lines — Rel and Mol” (screen 22F),
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Amyof&cmmbamﬁemmmw
instruction and the net 18 in Table 10. The elements of the ing net are
divided into nine types, in categaries, There are three that are about
connections between components: power-from, connect, wire (with attachments).
Mmmmwmmﬂymwmdmmmmm
actions for the states of componeats. Anddaemmmm“mmcgmcf

Table 11 shows the corresponding to Table 10 for the four tasks given on
the initial trial: running the motor energy from the solar pack, the tablograph. and the
m.mm&cmwmmmmmm

between components - in particular, about the states of switches. The component
mmmﬂsowmmdmmmfmmummmefmcmalinmmmabomﬁw
states of individual components.

We also have made an analysis of the instruction from the previous

g%mo&w,lm.mﬂmnm;mfmmeﬁmmkmm& 9 and
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Table 10
Frequencies of Correspondence:

Task 1 Elements and Instruction

Element Type Num.inTask Cmpl instiction Eciol, instnuction
Spec. Subs. None Spec. Subs. None

Power-From 2 0 0 2 2 0 0
Connect 6 0 0 6 3 0 3
Wire, Attach 4 0 4 ) 0 4 0
Compons., Ports 2 2 0 0 0 0 2
Switch, Ports 2 2 0 v 1 1 0
Switch-Set 2 2 0 0 0 1 1
Button Switch 2 0 2 0 0 2 0
Power State 5 2 0 3 1 0 4
Button Component 2 2 0 0 1 0
Total Connections 12 0 4 8 5 4 3
Total States

Total Single States 7 4 0 3 2 1 4




Functional in Problem Solving
J. G. Greeno and D. page 28

Table 11

Frequencies of Correspondence:
initlal-Trial Tasks

Element Typa MNum.inTask  Cmpt.instruction Ectol, Instnuction
Spec. Subs. Nope Spec. Subs, None

Power-From 8 0 0 8 8 0 0
Connect 28 0 0 28 16 0 13
Wire, Attach 18 0 18 0 0 18 0
Compons., Ports 8 8 0 0 0 0 8
Switch, Ports 10 10 0 0 6 4 0
Switch-Set 10 10 0 0 0 4 6
Button Switch 10 0 10 0 0 10 0
Power State @ 22 10 0 12 4 0 18
Button Componert 9 9 0 0 2 7 0
Total Connections 54 0 18 36 24 18 12
ngonnmigg 38 28 10 0 6 18 14
Total Single States 31 19 0 12 6 7 18
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Statistical summaries of information in the two kinds of instruction corresponding
10 elements of the planning nets are given in Tables 12 and 13.

Table 12
Frequencies of Correspondence: Task 1 Elements

and Instruction Given by Greeno and Berger (1887)

Element Type Num.inTask  Cmpt. instruction Ecinl, instruction
Spec, Subs, None Spec, Subs, None

Power-From 2 0 0 2 2 0 0
Connect 6 0 0 6 1 2 3
Wire, Attach 4 0 0 4 0 ] 3
Compons., Ports 2 1 0 1 1 0 1
Switch, Ports 2 0 1 | 1 1 0
Switch-Set 2 0 1 1 0 2 0
Button Switch 2 0 2 0 0 2 0
Power State 5 2 0 3 3 1 1
Button Component 1 1 0 0 0 0 1
Total Connections 12 0 0 12 3 3 6
Total Stat

O%Iomm':rs 8 1 4 3 2 & 1
Total Single States 6 3 0 3 3 1 2

Comparison of the statistics in Tables 12 and 13 with those in Tables 10 and 11
clarifies how the instruction in the two experiments produced the different results that we
obtined. In Greeno and Berger's (1987) experiment, specific information in the functional
instruction corresponded to about 40% of the elements of all three of the categorics
in the planning nets, while specific information in the comyponent i corresponded
mmmdmmmmmmmmd
switches that determine connections. There was information in the component instruction
specifically about the control of single components, but this was apparently not sufficient,
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or In the present experiment, with switches treated as components ztem.

involving connections between
spedﬁchhmﬂonwmmdwmmmm In contrast,
ﬁinfomaﬁmbtha WWN’MWJ
planning-net elements states of switches. component instruction slso

Table 13
Frequencies of Correspondence: Initial-Trial Task Elements

and Instruction Giver; by Greeno and Berger (1967)

Element Type Num.inYask  Cmpt Instruction Ectnl, instaiction
Spac. Subs, None Sopec, Subs. None

Power-From 8 0 0 8 8 0 0
Connect 28 0 0 28 10 8 10
Wire, Attach 18 0o 0 1 3 3 12
Compons., Ports 8 4 0 4 4 0 4
Switch, Ports 10 0 4 6 8 2 0
Switch-Set 10 0 2 8 3 7 0
Button Switch 10 0 10 0 0 10 0
Power State 22 9 0 13 1 4 7
Button Component 10 8 2 0 0 3 7
Total Connections 54 0 0 54 21 11 22
Tot‘a:lonmi:; 38 4 16 18 15 19 4
Total Single States 32 7 2 13 11 7 14
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sscriptions of solutions of the diagnostic problems in terms of procedures are pot
g. The goal of an action is usually to provide information that changes the
space; therefore, any single network like Figure 6 presents only a small fragment
of the potential problem space.

The problem space for a diagnostic involves a set of possible faults and a
series of tests that reduce the set of or attempt t0 determine where the fault is.
As an example, the first task had the switches set for power to the
motor from the tablograph, but the “T" did not . indicates that there was
afmhmrmmemq‘:mﬁe u;n“m.amu’;e&mm
components, the tablograph or the purifier, was not “on" state. was
T1 switch. Power was from the to the switch at position Ta0, but no

power was on the TI plug on the other side of the switch.

An effective method for finding the fanit would be to systematically test every
constituent that might be broken. MMMWMmm

several constituents . For the first task, one ﬂcmeismmethe
but route the throngh a different switch from TL will cause the

motor to run with the ignal and enable the inference that the faulted constitvent is in

the path between the TaO and the selector switch. Another is to use the

and route its power through the TI switch. The motor will not run, enabling the
i that there is a fanlt on the path from the TI switch to the motor.

In the empirical results, both functional and component instruction were beneficial
for participants in the proportions of problems that were solved comectly and the
proportions of correct explanations that were given. The effect of component instruction
on explanations was greater than the effect of functional instruction. On one measure of
solution efficiency - the proportion of tasks with of unflawed constituents —
both functional and component instruction had positive effects.

mmmammm.wmwm

tests, participants with instruction in the functional relations among had better
instruction were not significant.

The that emerges from the two experiments is consistent with Kieras's
(1984)mM.mmmmmmm
important for operating a device. The device topology has two distinguishabi sets of
clements: informstion about connections between components
of components, such as switches, that determine the connectivity between components.
our previous experiment, we gave functional instruction with significant information of
both kinds and component instruction with neither. The functional instruction provided a
yimﬁwﬁve.de@nhsmofmmmmmemdddw
states of single In the present experiment, fanctional instruction provided
significant about connections between components, and component instruction
i sngmﬁm:nfmmonabwtmdswm Both_kindsofmwtim
provided significant facilitation for inferring and Jeaming operating procedures.

ing di ic probl ving, both the . son and the
ﬁmﬁo&mmdmemmmﬁmwmwmin
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functional instruction only in a minor way, involving the adequacy of explanations that
MWMN%N mm.m.mméﬁ‘;y

more effective than the component instruction regarding strategic aspects of diagnostic
problem solving.
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SCREENA

You will be several on how to operate the device which on the
screen. step in a procedure involves changing a component's switch or knob
setting.

SCREENB

A sk is completed when the requested letter appears in the VST Indicator, the right most
commmt' . For if the task is to make the device work with V, then
you done this when " appears in the VST box. _

SCREENC

The help command window above the VST2000 diagram offers 3 different forms of aid:
EﬂP&mﬁm.RESEmgtheswitchesmddxsphymgdwcmmnTASK.

SCREEND

To RESET the switches or to see the TASK instructions, just click the left bution in the
appropriate selection box. However, when you chck in the INFO selection box,
you will be shown a menu of topics. By selecting a menu item, you will be shown
helpful information on the subject.

SCREENE

To change a knob or switch, just move the mouse pointer to the desired region of a toggle
aggmmeleftbumlfthe switch does not respond, just click the left button
a

SCREENF

Note that the 5 toggles in the middle of the VST2000 diagram have three possible position:
up, middle (OFF) and down. Try these switches to zet used to their different

positions’ appearances
SCREENG (This screen is not shown to the Control group)

Furthermore, you should refer to the Abbreviations Chart for explanations of SOME of the
component’s symbols

SCREENH (This screen is not shown to the Component or Control groups)

There are 3 input plugs - T1, VI and Al, where the external source components’ cables (i.e.

PrO and TaO) connect. The other two toggles, VO and MO, are the purifier's
output plugs which can connect to destination device lines - Rel and Mol.
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SCREENI .
Remember that a task is compleied when the requested letter in the VST box, the

ﬂghtmaecmpomwge.lummple.ifthemk to make the device work
with V, then you have done this when a "V™ appears in the VST box.
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Appendix 11
Functional Instruction Screens

SCREENIF

Youmgcingmbemghtabomaﬁcﬁﬁmdevicewhichhasbmsimnlmdondw
comp . During the instruction, you are expected to learn about how an energy
signal originates and flows from an energy source, passes through the purifier and
reaches a destination device.

SCREENZF

(if Diagnostic.Day then) Yestenday, you were taught several operating procedures for the
VST2000 system. Today, you will be asked to fix the system when it malfunctions

(else) Today, you will be taught several operating procedures for the VST2000 system.
Tomorrow, you will be asked to fix the system when it malfunctions.

SCREEN3F

To change a knob or switch, just move the mouse pointer to the desired region of a toggie
m.mmmmummmsmmmmmmm
again.

SCREEN4F

Note that the 5 in the middle of the screen have three possible positions: (up,
middle and down. Try these switches to get used to their different positions’
appestances

SCRYENSF

A new Earth vehicle has been developed out of the world's need for more efficient energy
m&mﬁngdevice&Thisneandmvsrm,hoksvuysimﬂartomdmd
vehicles, but is quite different in its power supply system.

SCREENG6F

The type of energy that the system gencerates is known as Impulse Power. However,
system components use electricity to make their constituent parts work.

SCREENT7F
The "lines" on the screen represent wires that connect components. The "lighter” colored

wires on the screen carry local electricity. While the "darker™ colored wires carry
Impulse power.
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SCREENSF

This device has two attractive features. First, it can receive power from different sources
w&ewmmem.m“mmmmme
pants of the VST2000 power supply system in different arrangements.

SCREENYF Question

One of the atractive features of the VST2000 system is

a:itsshgil;aﬁtymo&ummmlysym
b: there is just one afrangement to the system.
c: the ability to use and store energy

SCREENI0OF

Mmmmwmmhavme@dwmnhmmaa
different mediom. 1) The sun's are one medium, and 2) the second comes in

the form of the recently Permanent Power Tablet, 3) The third energy
agent is in the rechargable vegetable matter of an Energy Bar.

SCREEN11F

To make the sun shine, just press in the "Sunshine” button.

SCREEN12F

A typical consumer (destination) of in an earth vehicle is its engine. However,
before i MVW , the sources just introduced must
captured forwarded and then puri

SCREENI13F

Each of the three sources is "captured” differently; for instance, 1) the sun’s rays are
brought into the Solar Pack via a Photo-Receptor. Similarly, 2) the Tablograph's
absorptior: needle picks up energy from the Power Tablets, and lastly, 3) the
Vegetor's scanner catalyzes the vegetable matter of the Energy Bar.

SCREEN14F
Fm&mﬂwayBumMybemnedmeefwmgy,aﬁuwhichitmbe

SCREEN1SF Question
Sun rays, a power tablet and rechargble vegetable matter
a: are similar mediums whose energy is captured differently.

b: are different mediums and are captured differently
c: capture different types of energy similarly
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SCREEN16F '

Afier the mmcmedmgwdmummdmhm

this with a Power This device converts the captured
so that the energy that comes from each of the source components is in a
mfmm:mhnpubcsignﬂ.

SCREENI17F

Energy from the or the Vegetor are along to the Impulse Purifier by
external lines. The solar pack is a part the Impulse Purifier, so its energy is
passed internally,

SCREENIS8F Question
External lines are needed to pass energy to the Impulse Purifier from

a: the Solar Pack and the Vegetor.
b: the Tablograph and the Solar Pack.

c: the Vegetor and the Tablograph.

SCREENI19F Question

Signals which reach the Impulse Purifier

a: are in different forms depending on the signal's source component.
b: are always passed via external lines.

c: are in a single form,

SCREEN20F

Whmmmugmmw&e@ﬁammlﬁmﬁemﬂwmmcbedm

the VST Switches and then the purifier's input plugs. Furthermore, there is an input
selector switch on the Impulse Purifier which the user to select one of the
connected impulse signals.

SCREEN2IF

Instead of connecting cables to plugs on the system VST2000 seen on the screen, this
system uses several switches for this purpose. Realize that each toggle in the middle
of the screen represents an input or output plug for the purifier.

SCREEN22F

There are 3 input plugs - T1, VI and Al, where the external source components’ cables (i.e.
PrO and TeO) connect. The other two toggles, VO and MO, ure the ificr’s
output plugs which can connect to destination device lines - Rel and

SCREEN23F

It is important to realize that there is a correspondence between a setting on the Selector
Switch and an input "plug” on the purifier.
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SCREEN2F

For example, if the selector switch is set to "Vegetor”, and this component’s external line is
hmﬁewghpmﬁng(i&ﬂiswwmxmmm‘s
signal will into the purifier. However, if cither the vegetor’s external
nne is not plugged in or the selector is not in the "Vegetor™ position, then the
Energy Bar signal will not flow.
SCREEN2SF

Furtnermore, since energy from all of the different mediums has been transformed into a
single form (i.e. an impulse signal), any component's energy signal can be plugged
into snother component’s input plug.

SCREEN26F Question

The tablograph signal will be forwarded w.ien its external line is plugged into

a: the auxiliary i and the switch setting is "Tablograph”.

b:menbbmp:%%mdmswimhismm”rﬁmh".

c: the tablograph input plug and the switch is set anywheze.

SCREEN27F

Whatever signal is chosen will have its power laundeved by th.e purifier and passed via
external lines to the motor where the energy is finally used. Besides the engine,

there is another destination for the purified energy signal: it can be sentto
some device to be stored.
SCREEN28F

Recall that an attractive feature of this system is that it can simultaneously use and store
m%mmavmmwmmmmumvmsm
Bar. So in addition to or instead of passing the signal to the motor, the energy can
be sent from the Impulse Purifier along some exte.nal cables to the Vegetor.

SCREEN29F

When the laundered signal is sent to the Vegetor, it is first reconverted into raw power by
the Vegetor's Power Converter. Then as the Scanner passes over the Energy Bar,
the vegetable matter is recharged.

SCREEN3(0F

There are two safety features in the system which prevents the VST Motor from over
loading. The first is in the Impulse Purifier’s purifier: when it receives a signal
greater than it can handie, the purifier antomatically shuts off.

The second feature which ts the motor from overloading involves the two output
switches, MO and VO. These switches cannot both be up or down at the same time.
For instance, if the VO switch is in the up position, then when you flip the MO
switch up, the MO switch will automatically be set to "OFF".
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SCREEN32F Question
The signal selected on the Impulse Purifier
a: can be sent to more than one device at a time.

b: cannot be stored while it is heing used.
c:mayheusedtorechmgeﬂnmgmph.

page 1
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Appendix III
Component Instruction Screens

SCREENI1S

Youmgoingmbeimodncedmswuﬂcompomtswlﬁehmakemthevm
system.

SCREEN2S

(ﬁDWyM)YMy.mmmmmmhm
VMsymTo&y.ywwmbeaskedmﬁxdzsymwhmhmlﬁm

(clse) Tmy,mwmunuﬁnmmmmfwdnvsmwm
Ymmupwwdmmmemdthesym'smmmmmme
cmmmwmkinMemTomm,ywwmheashdmﬁxmsym
when it malfunctions.

SCREEN3S

Tochngeaknobmmich,jxstmmemscpdmamﬂxemmgmnofamgglc
md_pummekﬁbumlftheswimhdomnmwond.justcﬁckmﬂeﬂbum

again.

SCREEN4S

l‘hmms-diﬁ‘mwpomtsinmissymmdthcym(l) aTablom(Z) a
Vegetor, (3) an Impuise Purifier, (4) a VST Motor and (5) several VST Switches.

each of these system components is up of several constituent

parts, and you will be introduced to all of these.

SCREENSS

The "lines™ on the Screen represent wires that connect The "lighter” colored
wires ol the Screen carry electricity. While the " colored wires carry
Impulse Power Signals.

SCREENGS

Fm%vﬂmatmmdofawhcwﬂlhednmasdxvﬂmmﬁmoﬂmuﬂof

SCREEN7S

TheTaNm?ka&viccmdeupdGmsﬁmmtmmm(l) a State Selector
S (2) an Energy Converter, (3) an A Needle, (4) a Permanent

Power Tablet, (5) an electrical plug and (6) the TaO connector plug.
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SCREENSS

DIAGRAM T.State.Switch

The mmwamwmmmmmmu
State Switch. If there is electricity present at port "a”, then when the switch
is in the P Produce position, electricity is passed from port “a” 1o port "b". When
in the H Halt position, the switch does not pass any electricity.

SCREENYS QUESTION

DIAGRAM T .State.Switch

The Tablograph's Selector Switch will always pass electricity

a: when in the "P” position.

b: if there is electricity at its "a" port and it is in the "P” position.
c: if there is electicity at its "a” port.

SCREEN10S

DIAGRAM Tablet

Another part of the tablograph is the Permanent Power Tablet. This tablet is made up of an
infinite number of particles that are constantly giving off benign Raw Tablet Power.

SCREENI11S

DIAGRAM Needle

The third constituent of&eTaWistheAboupﬂonNeedhlfﬂmeisebcﬂidty
mdle's

present at the "d", it can raw power at its point and pass the

power out at port "a". If there is no mtatpm"bmmeneedle
cannot capture or pass the raw power.

SCREEN12S

DIAGRAM T-Converter

The next part of the tablograph is the Power Converter. The converter is activated when
electricity is present at port "a”. When activated, the converter takes Raw Tablet
Power from port “b" and transforms it into an Impuise Signal with the value
of 1 .The Signal Jeaves the converter at port “c”. is no electricity to
activate the Converter, it will not transform or pass a signal.
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SCREENI13S QUESTION

DIAGRAM T-Converter

When activated, the Tablograph's Power Converter

a: will have electricity at port

b: anpowﬁvmpm”b"mmmdmitashnpnheMmpm
"c".

c: does both a and b above.

SCREEN14S8

DIAGRAM Tri-Plug

NTM%MWBNMWMMMMTW
wmmMmTﬂmammmmmw
thmmmmsmthed:amabove,m"b" "c” and "d" all receive
the value at port "a”".

SCREENI1SS

As a whole the has two states, Halt and Produce, which are set with the State
Selector Switch. in the Produce P position, there is an Impulse Signal with
the value of 1 present at the ports of the TaO connector plug. However, no signal is
present at the connector plug when the switch is in the H position.

SCREEN16S QUESTION

Which constituents of the Tablograph need electricity to work?

a: The Power Conventer and the Absorption Needle.

b: The State Selector Switch and the Permanent Power Tablet.

c: the Power Converier and the TaO Connector Plug.

SCREEN17S QUESTION

Which statement is false?

a: The State Selector Switch determines the state of the Tablograph.

b: 'lhe‘hblomphmconnectwm

c: There is always an Impulse Signal at the TaO connector plug.

SCREEN18S

Another component in the system, the V basSconsﬁmmmyofwhichm

snnilar 0 the ’Ihhloggh (1) a State Selector, (2)
)amcr @ mEnergy ,(5) the Setup Button, (6)
ane.leclmalplugmdaandS) two connector plugs, PrO and Rel.
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SCREEN19S

DIAGRAM Veg.State.Switch

Like the Tablcgraph, the Vegetor receives its electricity at its electrical plug which is
connected to its State Selector Switch. If there is electricity present at port “a”, thea
mmmhmm'rm,mm;mdl passed to

"b".Simﬂaﬂz,wbnthcsehmisinﬁe'R position and there is
gl:‘cuicityaxpat a", electricity with a value of 2 is to port "b".

SCREEN20S ‘

DIAGRAM Veg.State.Switch

When the State selector is in the H Halt position, no electricity is passed. Furthermore, if
there is no electricity present at port "a", then none is passed regandless of the
selector’s position.

SCREEN21S QUESTION

DIAGRAM Veg.State.Switch

When electricity is present at port "a” in the Vegetor's State Selector,

a: electricity will always be present at port "b".

b:mmmdreepodhkmofthes:;m.

¢: and the selector is in the "R" position, electricity of value 1 is passed to port "b".

SCREEN22S

DIAGRAM Energy.Bar

The next constituent of the Vegetor, the Energy Bar, is the result of many years of intensive
research. It is made up of vegetable matter that can be scanned for energy. This
vegetable matter can only be scanned once after which it must be recharged.

SCREEN23S

DIAGRAM Scanner

Another part of the Vegesor is the Scanner. When electricity with value 1 is present at
"c", the scanner moves along the track left to right . If there is charged
matter in contact with its head, then raw will be passed to port "b",
Smeﬂﬁnssﬁshﬂ!diﬂ'uun if there ity with the value of 2
present at port "c”. In this case, the scanner will move the track, and its head
wiﬂr:ghargeanngembkmmhisinmmv&ﬂuifmmismmgsimalm
port "b".

SCREEN24S
DIAGRAM Scanner

If there is no electricity at port "c”, then the scanner will moving across the track.
Furthermore, when the scanner is at the far right end of the track, then the scanner

!
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will move back to the beginning of the track (i.e. the far left), if there is an electrical
signal present at port "a”.
SCREEN2SS QUESTION
The Vegetor's scanner
mmﬁ@&mh&wm%mmmammmmm
b: can scan the Energy Bar several times recharging.
c: must be in contact with vegetable matter t0 pass raw eneTgy.
SCREEN26S
DIAGRAM Scanner.Setup

One of the si parts of the whole VST2000 system is the Setup Button. When the
button is pressed, an electrical signal is sent out port "a".

SCREEN27S

DIAGRAM V.Converter

Another one of the Vegetor's constituents that is similar to the Tablograph's is the Energy
Converter. Like the Tablograph's convester the Vegetor's converter is activated
when electricity is present at port "d". When activated with an electrical value of 1,
themuhesmwe:ﬁrﬁmpon”a“.mmmnmanhnpumm
Signal with the value of 2 and passes the signal to port "c”.

SCREEN28S

DIAGRAM V.Converter

The reverse happens when the converter is activated by electricity with the valueof 2. In
dﬁsimm.ﬁmlmpnlw&mﬁpﬂismmpon'b”,menmem
transforms the signal into raw energy and passes it to port "a”.

SCREEN29S

Like many other constituents, if there is no electricity to activate the Power Converter, then
no energy will be transformed or passed.

SCREEN30S QUESTION
DIAGRAM V.Converter
When the Vegetor's converter is activated with an electrical value of 1,

a: it transforms an Impulse Signal into raw .
b:mwmuykmkmﬁomm"a".mﬁm'mmmmﬂwﬁmmmmm
Hcﬂ

c:memﬁumwesﬂmrightmleﬁ.
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SCREEN31S

The Vegetor's last two constituents, the PrO and Rel plugs, allow the Vegetor to connect
with other system components. Like the Tablograph's TaO plug, the PrO plug is a
mﬂu&m&igfmm:ednumm The Rel plug, however, can only make

one

SCREEN328 |

When the Vegetor's constituents are put , the device has three states that can be
selected with the State Selector. in the Produce P state, the Vegetor's

scanner over the 'Bar, and if the baris then there will be an
Impulse Signal with the value of 2 present at the PrO connector plug.
SCREEN33S
mmhgmwmmv is in the Recharge R state: if an Impulse Energy
m present at the connector plug, then the Scanner will charge the bar.
in xts final, Halt H state, the Vegesor will neither recharge the bar nor
produce an energy signal.

SCREEN34S
Remember that the Energy Bar can only be scanned once for energy, after which it must be

SCREEN3SS QUESTION
When the Vegetor is in the "P” state,

SCREEN36S

The next component in the VST2000, the Purifier, has some similar to the
previous two components and some that are quite different. It has 12 constitent
pants, which are: (1 and 2) ammkwmhmm@) an Energy
Converter, (4) a Selector Switch, (5) a ,(6) 8 Power Switch, (7) an

electrical plug and (8-12) S connector plugs, TI, VI, Al, VO and MO.
SCREEN37S
DIAGRAM P.Power.Swiich
smmummmmmm&wmmmsmnmmew
on position and there is electricity at port "a”, electricity will flow to port "b".

However, no electricity will flow when the switch is in the "-" off position, or if
there is no electricity present at port "a”.
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SCREEN38S

DIAGRAM SolarPack

The and the Solar Pack constituents are connected as one unit. If sunlight
mm it is focused on the Solar Pack and is passod as mw energy

to port "a". Realize that when the sun is not shining, no raw energy is passed.
SCREEN39S
To make the sun shine, just press in the "Sunshine" button.
SCREEN40S QUESTION
The Solar Pack

hdnecﬂymﬁvessmlightmd nasmvmgy

lihm&ammmmmmclmwmhasmwm The convernter
isacﬂvatedwhenwersehmdtyn "c". If activated, the converter will
transform raw encrgy that is preseat at port "a" and pass it as an Impulse Signal
with the value of 3 to port “b".

SCREENA42S

DIAGRAM SP.Converier

If there is no raw energy at port "a" or if there is no electricity present at port "c”, then the
converter will not transform or pass any energy.

SCREEN43S
DIAGRAM P.Selector.Switch
AnoMnewcomtimamisthehnpulsePuﬁﬁu’ssmsmh.m switch’spodtions

aﬂowanlmrulse from either the "d” the S position, "a" the T

" the V p:sc "the A ports to "e". For example,
when the Selector isinthe V ,anlmpulse ignal will flow from
pon"b"topon"e".

SCREEN44S

DIAGRAM P.Selector.Switch

However, fmmxsnolmpulse&gmlaxpon"b“whmmemtchismmeVposmon
mennos:gnalwillbepamedwpm e”.
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SCREEN4SS QUESTION
DIAGRAM P.Selector.Switch
When the Impulse Purifier Selector Swisch is in the *T posiiton

a: an Impuise Signal will always flow from port "a” to port "e”.

b: an Impulse winbepmtnm'!gt

c: a signal will to port "¢" provided an Impulse Signal is present at port "a”.

SCREEN46S

DIAGRAM Purifier

mmmﬁmmdmm&msmm.mam.mm
ismlyacﬂvawdwhmthueisebccicitymtapm'c“.ﬁso,mmcpuiﬁu
will lannder the Impulse Signal present at port "a” and pass it to port "b".

SCREENA47S

DIAGRAM Purifier

Realize that if theve is no electricity at port "c” or if there is no signal at part "a", then
nothing will be purified or passed.

SCREENA4S8SA

DIAGRAM Purifier

Thmisasafayfennminmelmpulsehniﬂa'spmmﬂwhichmmtsdnsymmﬁvm
over loading. When the purifier receives 8 signal with a value greater than 3 at port
=a", it automatically shuts off and does not send a signal out port "b".

SCREEN49S

DIAGRAM PLUG

Like the connector plugs on the previous components, the T1, V1, Al, VO and MO plugs
allow the Purifier to connect to the other components in the system.

SCREENS0S

by the Selector Switch. This laundered signal will be passed
MO connector plugs. If the ,*hoto-Receptor is receiving sunli
Pmiﬁu‘sSohr;’ack

When functioning as 8 complete unit the Impulse Purifer will p mclwulseSieal
selected i hewtlr.: O and

] sunlight, the Impulse
will generate an Impulse Energy Signal with the valoe of 3.
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SCREENS51S QUESTION

When the Impulse Purifier is functioning as a complete unit

a: the laundered signal will be present at at only one of the VO or MO connector plugs.
b: the Sipalmbelmﬁmdnsdemdbymemmsm

c:the § 2 Pack can always generate a signal which can be selected by the Selector

SCREENS2S
DIAGRAM TLSwitch
There are two different types of VST Switches in the system. The first is an I-Type switch

of which there are three: T1, V1 and AL There are two of the other, O-Type,
switches: VO and MO. For I-Type Mn:hu.ifﬁmisanmgngnﬂ port “b"

andtheswimbmindxeup'l‘no themhesignalwinﬂowfmmpm"b”
%a ukcwxse,wbmmme mmgvumwm&ow
port "c” to port "a” xf:hemxsan Signal present at port “c”.
SCREENS3S

DIAGRAM TLSwitch

When in the OFF position, no signal will flow to port "c".
SCREENS4S |

DIAGRAM MOSwitch

m&msmmmmlkgmdmgmm‘p‘fmdmesmmh,an

energy will flow from port "a” to either port Rel or port "c" Gown
or Mol . exm:fMuanlmpuheSmalm "a” and the
mwhismdxedownMol position, then the signal will '?on "a" wpon
"c”, Like the I-Type switch, nosxgnalwxuﬂowmpm”b”mpon
OFF position.

SCREENSSS QUESTION

1-type switches

Imp pom.
b have two Impulse desdnanon ports.
c: have one Impulse Energy "source” port.
SCREENS65

'l'helastcomponemmﬁeVSTZOODsystm:sﬂszSTMom It is made up of 2
tuent parts, 1 the VST Indicatorand 2 the Mol connector plug.

SCREENS7S
Like all the other connector plugs, the Mol plug allows the VST Motor to connect to other
components.

09
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SCREENSS8S
DIAGRAM Indicator

The 1ast constituent to be examined is the VST Indicator. Depending upon the value of the
ﬁmﬂwmm“ﬂammmwhmm}wm
if the has a value of 3, then an "S" will apear in the indicator. Other values
are: 0 or no signal - nothing in the indicator; 1-a "T" in the indicator; and 2 - 2 "V”

in the indicator.
SCREENS9S QUESTION
The Indicasor
i
cmummp&w
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Appendix IV
Component and Functional Instruction Screens

SCREENI1B

Ymmmwummmvsmmswsmmmm
simulated on the computer. During the instruction, you are expected to leam the
states of the %Tnmdhwme work in these states.
You will also about mw and flows from an energy
source, passes through the purifier a destination device.

SCREEN2B

(ifDmWDay‘ then) Yesterday, you were taught several operating for the
ST2000 system. Today, you will be asked to fix the system it malfunctions.

(else) Today, you will be taught several operating procedures for the VST2000 system.
Tm’énuw,youwiﬂbeasbdtoﬁxthesymwhmitmalfmcﬁms.

SCREEN3B

Tochmgcabobmsﬁch,jtmmwethempoinmmﬂied&edmdamggle
again.

SCREEN4B

A new Earth vehicle has been developed out of the world's need for more efficient
msnmgmmsmpmvmmmmw
vehicles, but is quite different in its power supply system.

SCREENSB

This device has two attractive features. First, it can receive power from different sources
while simultaneously storing the energy. Second, an owner can easily connect the
parts of the VST2000 power supply system in different arrangements.

SCREEN6B QUESTION

One of the attractive features of the VST2000 system is

:gueisjmogemmmﬂzsym
c:'thenbilitymnmandmmmsimnhmeously
SCREEN7B

There are S different components in this system, and they are: (l)a'l‘ahlw (2)a
Vegetor, (2) an Impulse Purifier, (4) a VST Motor and (5) several VST Switches.

o7
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mmammmnmwammt
mnﬂymwﬂlbeinuodneadmanofm

SCREENSB

The dmmmmmesymmhm”mlum.}hm,
wp:ymmmmmymmbmdrmmmm

SCREEN9B

The "lines” on the screen represent wires that connect The value at one end of
a wire will be the same as the value at the other end of the wire.
SCREEN1(B

mmmemmmmmmmm
darker” colored wires camry Impulse power.

SCREEN11B

DIAGRAM: PLUG

Comemrplngsmusedindﬁssymwmmwhmﬁumomwmpmmmm
mmmtsmwwhu.mevahcatme"b”pmdaplngwmbememeas
the value at the "a" port.

SCREEN12B

DIAGRAM: Tri-Plug

AsimihrtypephghasScomwcﬁoanhevahwofpm"a"ispnwedmmdm
comeedonm‘rhnsinmediagmmabove.m"b”, “c" and "d" all receive the
value at port "a".

SCREEN13B QUESTION

The VST2000 system

mmumebcuhdmandmlmpuhepmwmomsﬁmmm

b:mmlwuhepmuﬂmsdwﬁdgwmbemﬁmmmm

c:haswnmcﬂpmgsmnmwvmwwmmplugspm

SCREEN14B

Three of the Sﬁﬁmmmwvm”mmmmmm

Purifier’s Photo- Pack unit, the Tablograph and the

Vm.Mdemmhwﬁmadiﬂmm

SCREEN15B

mwmmmmﬁmmm‘smys the Tablograph gets
its energy from a Permanent T and the Vegetor's energy comes from

the rechargable vegetable particles of an Energy Bar.
o8
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SCREEN16B

DIAGRAM: Tabiet

NWMMMWMaPMMWMWB
Wmde of an infinite number of particles that are constantly giving off benign Raw

SCREEN17B

DIAGRAM: Energy Bar

TbeVemgmhsmwemgy&ommEnuyBu.hismademdwgmbkmmm
mbemdformgy.l‘hisvcpmbkmawmm!ybescamedmoeaﬁer
which it must be recharged.

SCREEN18B

To make the sun shine on the Photo-Receptor, just press in the "Sunshine” button.

SCREEN19B QUESTION

The Tablograph, the Vegetor and the Solar Pack

a: are the 3 destination components of the system.

b:ptthdrmvednu'gyﬁmapowhbla,mmgymandmem'smys,

mgam*mwmzbmmm;m.

SCREEN20B QUESTION

The Vegetor's Energy Bar

a: can only be scanned once after which it must be recharged.

b:ism&npdmh:ﬁniunmbudpuﬁdummmmsmﬂygivingoﬁmwmgy.

¢: can be scanned many times before being recharged.

SCREEN21B
mmmwmpmmwmmmmmmﬂm
Switch or Power Switch, which receives electricity from an electrical plug.

Depaﬂinﬁupmtheposxm” of the switch, this received electricity may or may not
be passed by the switch.
SCREEN22B

The 's State Switch has 2 positions, "H" and "P" which comrespond to the Halt
Produce states.
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SCREEN.3B

DIAGRAM: T.State.Switch

The mmwammmmmmmmm
State Switch.lfﬂmeisdecuicnz’ present at port "a”, then whea the switch
is in the "P" Produce position, electricity is passed from port "a” to port "b". When

in the "H" Halt position, the switch does not pass any electricity.

SCREEN24B QUESTION

The Tablograph's State Switch will always pass electricity

a: when in the "P" positi

mwmhmm%ﬁmﬂnm

¢: if it receives electricity from the electrical plug and it is in the "P" position.

SCREEN25B

Similarly, the Impulse Purifier has a Power Switch with 2 positions: "+" on and "-" off .

SCREEN26B

DIAGRAM: P.Power.Switch

mmmm«hmamsmmsmwwdmmmwmmm
Power Switch is in the "+" on position and there is electricity at port “a”, electricity
will flow to port "b". However, no electricity will flow when the switch is in the -
* off position, or if there is no electricity present at port "8”.

SCREEN27B

The Vegetor has a State Switch, much like the Tablograph's, but the Vegetor's has an
additional position, "R", which cozresponds to the Recharge state.

SCREEN28B

DIAGRAM: Veg.State.Switch

Like the Tablograph, the Vegetor receives its electricity at its electrical plug which is
connected to the State Selector. If there is electricity present at port "a”, then when
the selector is set to "P” Produce , electricity with a value of 1 1s passed to port "b".

SCREEN29B

DIAGRAM: Veg.State.Switch

Sinﬂlrl!,whenmeselmisinme"k”kecmmepodﬁmanddmeismhympm
a”, electricity with a value of 2 is passed to port "b”. Furthermore, when the
Selector Switch is in the "H" Halt position, no electricity will be passed.
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SCREEN30B QUESTION
The Vegetor's State Switch
a: is similar 10 the Tablograph's State Switch but the Vegetor's has an additional "R”

b: has only 2 possible states.
c: mpassdacuwitywimavalueofl 2ar3.

SCREEN31B
Mmmymmhmmtmmmmﬁmam

mmmmceagaimMemmmmkmmePummwwa
and the Energy Bar. Each source component has a constituent for capturing the raw

energy.

SCREEN32B

There are 3 "capturing” constituents in the system. (1) The Pmﬁu"sPhow
m« mem‘srayswthohrPack.(Z) ablograph's Absorption

picks up energy ﬁunchoquabhs.AndG)meVem'sSmr

cam\ymﬂwvcgeabkmmoftheﬁwgynar

SCREEN33B

DIAGRAM: Needle

RawTabletPowuxseapmed Tablograph’s Absorption Needle. If the Needle

receives electricaty frcm meTnbAogmphsSmeSwitchat "b", it can capture
raw power at its point and pass the power out at port "a". ﬂm'ensnoelecmmy
present at port "b”, then the needle cannot capture or pass the raw power.

SCREEN34B QUESTION
The Absorption Needle

mmwmgyﬁomwmbhmm.
b.lsmelmpulsel’unﬁer‘supmmg
&mmmammwmmw&cﬁc&ymmSmsm
SCREEN35B
DIAGRAM: Scanner
Sunilaﬂy,thedmged dﬁwVegm‘sEnumer'mmmedbymeSm

mmmpmmmmmmm
vmlﬁom:heVegemr'sSmSwimhat "c”. In this state, the Scanner moves

along the track left to right . If the Energy ischarged.thmmwmywinbe
passed to port "b".
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SCREEN36B

DIAGRAM: Scanner

When the Vegetor is in the R state The

something slightly different
Scanner is activated by the Vegesor's State Switch with electricity of value 2 at port
"c”. In this case, the Scanner will move the track, and its head will recharge
%&ugyi‘m‘svegembkmviapm' if there is an encrgy signal at port

SCREEN37B

DIAGRAM: Scanner

If the Scanner receives noekmm‘ﬁomdemeSwiicha "c", then the Scanner will
across the Furthermore, when the is at the far right end

%mmmmwmmuckwmumofmmmm
far lefY), if there is an electrical signal present at port "a”.

SCREEN38B

DIAGRAM: Scanner.Setup

The Scanner receives its setup signal from one of the simplest parts of the whole VST2000
sym&eSaupBumWhmthisbunmistanebwicalu’gnalism
out its port "a". -

SCREEN39B

DIAGRAM: SolarPack

The thind “captrin g" constituent in the VST2000 system is the Photo-Receptex/Solar Pack
unit. If sunlight hits the Photo-Recepter, it is focused on the Solar Pack and is
pmedgsmwewgympm"a".kcalinmmmeisnmmhﬁng,mmw
energy is

SCREEN40B QUESTION

DIAGRAM: Scanner

The Vegetor's Scanner

a: will recharge the Energy Bar if there is an energy signal at port "b” and the Vegetor is in
the Recharge R state.

b: will always pass raw energy when in the Produce P state.
¢: is activated by the Setup Button.

SCREEN41B QUESTION
The Solar Pack
a: stores sunlight received from the Photo-Receptor.

b: directly receives sunlight and passes it as raw energy.
c: passes raw energy only when the sun is shining.
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SCREEN42B

After the sources are captured need to be transformed, and each component
mmmam . This device converts the captured aw
so that the energy that comes from each of the source components isin a

form: an Impulse Signal.
SCREEN43B
hntmmmwhmmumswwhhammm
Tablograph's converter creates a signal with value 1; the Impuise Purifier's

m.am&mmvmmmmmmwmm

SCREEN44B QUESTION

Each source component’s converter

a: transforms electricity into an Impulse Signal.

b: creates an Impulse Signal with a different value.

¢: captures and transforms raw energy from different mediums.

SCREEN4SB /

DIAGRAM: T-Converter

Thehb!o‘graph’sPowerConmarisacﬁvaﬁed electricity from its State Switch at port
"a". 4

SCREEN46B
DIAGRAM: T-Converter

wmmmmmmmmmwrwmhmdmmmw

Needle at port "b" and transforms it into an Impulse Signal with the of
1. This Impulse Signal is passed to the Tablograph's connector plug via port
"c". If there is no electricity to activate the Power Converter, it will not transform or

pass a signal.
SCREEN47B

Whenmecmsﬂmmofmehuoﬁbmspmmm,medeﬁcehummﬂalt
and Produce, which are set with the State Selector Switch.

SCREEN48B

Whea in the Produce P state, the Absorption Needle, which has been activated by the
&WSMWWMNWMT The

Converter, which has been mnﬁlul,umﬂwmw?,wﬁchis

then passed to the TaO connector plu asanznpubeSignﬂwiththe veofl.

mﬁmﬁmispuwmatme a0 connector plug when the Tablograph is in
state,
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SCREEN49B
DIAGRAM: V.Converter

Like the 's Converter, the Vegetor's Converter is activated when electricity is
ived from its State Switch at port "d".

SCREENSOB
DIAGRAM: V.Converter
Whmaedvmdwhhandecuiwvahedlme ismmel’mdmesme the

Converter takes the raw the Scanner at port "a
uamfomsnmmanl?he ignal with the value of 2, ‘Ihislmpulsc

Signal is passed to the conmm plug from port "c”.
SCREENS1IB
DIAGRAM: V.Converter

mmmppmswmchemmmmeRMRmﬂmCmvmisacﬁwwd
electricity with the value of 2 at "d" In this instance, if an Impulse Energy

ismceivedﬁunthev plugatr‘t'b”,mme
wmme mwmmandpasses the Vegetor's
Scamu'fmmpon a".
SCREENS2B
If there is no electricity from the State Switch to activate the Power Converier, then no
energy will be transformed or passed.
SCREENS3B
When the Vegetor’s constituents are put mgetherthedsvwehasﬂn'eemwsthatcanbe
selecmdwithﬂxeSmSehctuSwmh.
SCREENS4BA
Whenhtheumﬂeregm‘SScamu which has been activated by the
Selector Switch, Energy Bar and the raw energy if the Bar
is charged . The w&hisalsoacuvmd the Selector Switch,
transforms the raw energy whchxsthenpamdwdwh()mnecmplugasan
Impnlsengnalwnhmevalmofz
SCREENSSB
'I'hcmvetse when the Vegetor is in the Recharge R state: if the Convener receives

ngmﬁmmekdm ug, it will transform the

lmpulsahﬂ and pass it to the Scanner, which then charges the
mmmmmconmmmemmmby
theSelecmSvmch.
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SCREENS6B

When in its final, Halt H state, the Vegetor will neither recharge the bar nor produce an
energy signal.

SCREENS7B QUESTION

The Vegetor is different from the Tablograph because

a: the Vegetor passes an Iropulse Signal to its connector plug.

b: the Vegesor can recharge its source of raw encrgy (i.e. the Energy Bar).

c: the Vegetor's capturing constituent and Converter are activated by the State Switch.

SCREENSSB

DIAGRAM: SP.Converter

ukme&nmmmmmhﬁﬁcm“ﬁmgm.m
Converter is activated when it receives electricity from its Power Switch at pont "c”.
If activated, the Converter will take raw energy received from the Solar at port
"a" and transform it into an Impulse Signal with the value of 3 . The Impulse Signal
then leaves the Converter at port "b".

SCREENS9B

DIAGRAM: SP.Converter

If the Converter does not receive electricity from the Power Switch at port “c”, then the
Converter will not transform or pass any energy.

SCREENG6OB

Enel'gyﬁ'omﬂte‘l‘ablogmphmdtheVegammepassedmthehnpube?miﬁerabn§s

mm!ﬁnes.mmmkisapmofﬂ:elmnlsem,soitsmagy
passed internally.

SCREEN61B QUESTION

External lines are needed to pass energy to the Impulse Purifier from

a: the Solar Pack and the Vegetor.
b: the Tablograph and the Pack.
c: the Vegetor and the Tablograph.
SCREEN62B
The mmeVemmmdzcmnﬂﬁmvhmgmm
T has a TaO Tablograph Out connector plug while the Vegetor has a PrO

Produce Out connector plug.
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SCREENG3B

wmmemmamvwmmmmmmmmmmsm
attached to the Purifier’s input plugs. The Purifier has 3 input plugs - TI

Tablograph In, VI Vegetor In and Al Auxiliary In .

SCREENG4B

mmmwmmm’mm goes to that Thus,
the system has T, VI and Al switches that to the TL V1 input
plugs.

SCREENGSB

DIAGRAM: TLSwitch

The T1, VI and Al switches are all the same kind of switch, an I- svitch. If the switch
receives an Impulse Signal from the atpm "andtheswndnsinme
upTaOpoddon.Mthesigmlwm "b" to port "a". Lihewbe.
when in the down dsmlmllﬂowfmmpm c” to port
"a” if an Impulse & egetor at port "c”

SCREENG6B

DIAGRAM: T1.Switch

Furthermore, when the switch is in the OFF position, no signal will flow to port "8".

SCREEN67B QUY.STION

The T1, V1 and Al switches

a: correspond to the Purifier's output plugs.

b: can receive a signal from either the or the Vegetor.

c: will pass a signal when set at any position.

SCREENGSB

The Selector Switch on the Impulse Purifier determines which i %‘ sxgnnlmpmfy
The Selector Switch has 4 positions: "S” for Solar Pack,
for Vegetor and "A" for Auxiliary.

SCREEN69B

DIAGRAM: P.Selector.Switch

‘I‘heSelemSmmhs allow an Signal to passﬁnmenha'the"d" the "S"

a "T"posinon "b" the "V” position or " c” M"A”mmwp:li;w

gun whmd:eSelecmSwmhxsmdzeVposmon
wxllﬂowfmmpm"b"topm e".
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SCREEN70B
DIAGRAM: P.Selector.Switch

However, if there is no Signal at port "b" when the switch is in the "V™ position,
then no signal will be passed to port "e”.

SCREEN71B

Because the Solar Pack is connected internally to the Impulse Purifier, when the Sclector
Switch is in the "S” position, it always selects the signal from the Solar Pack.

SCREEN72B
DIAGRAM: P.Selector.Switch
The other 3 positions - "1™, "V" and "A" - correspond to the input TI, Vland AL

Setting the Selector Switch to one of these positions which input plug's
signal should be purified.

SCREEN73B

DIAGRAM: P.Selector.Switch

hisimpmwmmﬁmdmmeMopgwmeVegmmbemcwdmmydmeS
input plugs T1, V1 or Al . Thus, isa between a setting on the

switch and an input "plug”: setting the Selector 1o either the "T", "V" or "A”
position only determnes which input plug's signal to purify. It does not determine
a particular source component except in the case of the "S™ setting.

SCREEN74B QUESTION
The Tablograph signal will be forwarded when its external line is plugged into
a: the auxiliary input plug and the switch setting is "Tablograph”.

b: the Tablograph input plug and the switch is set to "Tablograph”.
¢: the Tablograph input plug and the switch is set anywhere.

SCREEN7SB

Once the Signal is received by the Impulse Purifier it must be laundered by the
mummdmww.

SCREEN76B

DIAGRAM: Purifier

Like a converter, the purifier is only activated when it receives electricity from its Power
Switch at port "c”. When activated, the purifier will launder the Impulse Signal
received from the Selector Switch at port "a” and pass it to the VO and MO
connector plugs via port "b".
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SCREENT77B
mmuammmmwmwﬂmmsw
theSelemSwi&d:.'l‘hshMmd passedwthe O and
m sunb -’ t, the Impulse
Pmﬁer'sSdnr wxllgenemeanhnpube wubthevalneof?»

SCREEN78B QUESTION

When the Impulse Purifier is functioning as a complete unit

a.thehmdﬂvdmpalwinbematonlymecfﬂnVOorMOeMphgs.
b: the smmumﬂmmmbymsamsm
c: the o Packmalwaysmamsmlwhkhmbesehmdbyﬂa&m

SCREEN79B

mwwhmmmwmmmmm
output lines connect to the Impulse Purifier via the Punfier’s output plugs, VO
Vegetor Out and MO Motor Out.

SCREENS0B

Similar to the Pmﬁer’smput output have comresponding
mmmdmwwm

SCREENB1B
DIAGRAM: MO.Switch

meO-Typeswiwbeswkinmwhmmpmedwl-Typemmnepmngnpon
the position of the switch, an signal will flow from port "a” to either port
"b" up or Rel position or port "c” or Mol .

SCREENB2BA
DIAGRAM: MO.Switch

Forexample.ifme receives mlmpnhe undandﬂ:eswmhismmedownm
the signal will ﬂowfmmpm a” to port "c”. Like the I-Type switch,
non;nalwﬂlﬂow port "b" or port "c whmmeswyhmmmeOFFpommn

SCREENS3B

'lhar,m destinations for the laundered Impulse Energy: 1 the VST Motor
ch Recall that an attractive feature of this system is that it can
maﬁmmmmdwieemmissymmhe
Vepmr’s Bar. Soin to or instead of passing the signal 1o the
motor, the energy can be sent from the Impulse Purifer along some external cables

to the Vegetor.
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SCREENS84B

mmmmmﬂmmmmmmmmmm
to the motor's Mol Motor connector plug. While the Motor is not visible on the
screen, its Indicator is.

SCREENSSB

DIAGRAM: Indicator |

The VST Indicator shows the kind of signal being received by the Motor. Depending upon
mmammmmmw,amwmwhm
Indicator For example, if the signal has a value of 3, then an ™S will apear in the
Indicator Other values are: 0 or no signal - nothing in the Indicator 1 -2 "T" in the
Indicator and 2 - a "V™ in the Indicator

SCREENB6B

DIAGRAM: Purifier

Mmmmmmmmmwmvnmﬁomm
Mng.ﬁeﬁmisinhelwuhchniﬁu’spmiﬁmwhenitmdmasigmlwith
a value greater than 3 at port a", the purifier automatically shuts off.

SCREENS7B

overioading
switches, MO and VO. These switches cannot both be up or down at the same time.
NWKMVOMEWMMMMNMO
s-vitch up, the MO switch will an ically be set to "OFF".

SCREENSSB

The VST system can also store the puri ﬁgnlwm;itwtheVm.l‘hchw
medmﬂﬁsdgmlatim plog. If the Vegetor is in the state (i.c. the
State Selector Switch is set to R), the Impulse Signal received at the Rel plug will
be passed to the Conwverter.

SCREENS9B

Thcmwsﬁvamdmmsfmmsmelmgukesmalinmmmdpamh

t0 the Scanner. Finally, the Scanner, which has also been acti by the Vegetor's
State Selector Switch, passes over and recharges the Energy Bar’s vegetable matter.

SCREENY0OB QUESTION

The indicator

a: confirms the signal being stored.

b: shows the signal reaching the engine.
¢: reflects the state of the Impulse Purifier.
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Appendix V
Day-1 Task Instructions

TASK1
TASK]1: First the MO switch to the Mol position. Click in the Sunshine button.
Next flip Purifier’s switch to "+", and then turn the purifier’s Selector

Switch to "S". There should now be an "S” in the VST Indicator
 TASK2

Tw:mmmmmmmmmmmmanm.m
flip the Purifier'’s switch to "+", and then turn the Selector Switch o "T.
Pnt.the 's switch to "P”. There should now be a "T" in the VST

TASK3

TASK?3: First toggle the MO switch to the Mol position, and the V1 switch 1o PrO. Next
MWWMm%",MMmMWSMmW&
in the Vegetor's "P" box. The Scanner should start moving, and there should

now be a "V" in the VST Indicator. ‘

TASK4

TASK4: First toggle the MO switch to the Mol position, the VO to Rel and the VI switch to
PrO. Then click in the Sunshine button. Next flip the Impulse Purifier’s switch to
4" and then turn the Selector Switch to *S". There should now be an "S” in the
m.mmnmvmm*w(mmMmm@.
AﬁutheScmugusmﬁefarﬁ%cﬁckintheVem’s?“bm,pusshs "
button, and then tum the Impulse Selector Switch o "V™.
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Appendix V1
Augmented Instruction: Malfunctions of Components

SCREENIM

Now you are going to be introduced to the various malfunctions that have been known o
effect the VST2000 system. Unfortunately, aimost every part of the system is
susceptible to probiers.

SCREEN2M

The simplest malfunctions occur when a wire breaks. As you can imagine, when this
happens the value at one end of the wire is NOT passed to the other end of the wire.

SCREEN3M

The 3 state switches all fail in similar ways. Sometimes when these switches yeceive
ehcuﬁqgndminamﬂmmmﬂypamelecﬁcity(e.g."#md"?’),no
electricity is passed.

SCREEN4M

DIAGRAM P.Power.Switch

memph,ifﬂxehnpﬂse?miﬁefs?owsmmsmdvin%edemidwatpm”a”md
the switch is in the "+" position, then no electricity will be present at port "b" when
the switch is broken in this manner.

SCREENSM

DIAGRAM Veg.State.Switch

While the Vegetor's State Switch can fail like just explained, it may also break in a different
manner. When the switch is in the "R”, Recharge, position, there may be an
electrical signal with the value of 1 instead of 2 at port "b".

SCREEN6M

Another set of failures effect the Power Converters. When these failures occur, the
converters do not pass any Impulse Power even though they are activated.

SCREEN'M
DIAGRAM T1.Switch
TBcl-T{&eVSTSwimhesbawbeenmmmfaﬂmwmmwiwhesmlfumﬁm.

signal from both the "b" and "c” ports flow to port "a”. This causes the values
of the ports 1o be “added” and sent out port "a".
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SCREENSM
DIAGRAM TLSwitch

Fwamle.whmﬁesﬁ&his"up".mdifﬂueisan‘pﬂwimmlupm"b”md
another with a value of 2 at port ™ * then there would be a 3 at port "a".

SCREEN9M

Asin:ihr;_xoblmmﬁnu to the
switch is in a given the signals the other positions usually do not
M.Hmm.ameﬁmafmwmmeoﬂmﬁpﬂsdoﬂow.

SCREEN10OM

DIAGRAM P.Selector.Switch

Fmexample,ﬂsesignﬂﬁunpmt"a"myalwaysﬂw.Sowbmmeswiwhisinﬂw"V"
posiﬁon.thesignalﬁombothpm'b”md"a"mmmpm”e”.mesignalat
pm”e”wmmmbeﬂmmofthevﬂuesdth:dgnakﬁommminpmm

SCREEN11IM

Mmmmmmmmmmmmmﬂm
Rmmmmmmmmmumwmam

theEncrgme"svcmNemacanmoutmdmenisnotableto
be recharged.

72



Functional in Problem Solving: Appendix Vil
J. G. Greeno and D. page 68

Appendix VII
Diagnostic Instruction Screens

SCREENID
Ymdaymbmmdmopmspwdmfmmevmwm%dnywm

ymmashdwpuformnmtbsys?;&m to work correctly. You
mm 1o try to figure out which part system is

SCREEN2D

There are two things that will help you figure out what is wrong with the system.
SCREEN3D
mmmmﬁmmmsym';mm&mmmm.ms

done by pressing the mouse's and moving it into or near one of
the system’s parts, and then releasing the button.
SCREEN4D

thm“wm" whichappeaxseonminﬂdﬁngs:dwmmeofmeomecmlist
of the object’s ports and the values at those ports; the object’s diagram; and a
"REPLACE" button.

SCREENSD

OnlyomobjectwinmlfuncdmmaﬁmgSowbenmthinkmmwuhawfwndﬂw
mMmmqucﬁcﬁnﬁmma"mmmem
then have to demonstrate that the system has been fixed.

SCREEN6D

hisvuyeowmmobjecgmdmeMapodmmfmmplsdnga

part. before you press the REPLACE button you must explain why

you want to replace the object. Also, you should state you think will happen
after the replacement is complete.

SCREEN/D

mmddinbdﬁng;wﬁgmeommemlﬁmcdmisﬂmyouwmbesbownm

procedure one mbnnedymaday)rhmisnmwwlﬁngomemly.\'w

should set the switches for this task. However, it may be helpful to try other
settings and procedures to locate the malfunction.
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Appendix VIII
Diagnostic Task Descriptions

Task 1 '

Part: State Switch
W%W
Type: Switch

Day 1 Procedure: S - (Task 1)
By applying Alt Let 2 (V w/T1) the MP can quickly be reduced to include
just the constituent parts of the mehawvu;ﬁmofme'l‘ablogaph
18 chosen with Part, there 0's at all input ports. S can
thus follow the back to the TSS (when in the "P” position)
will have a 1 at its input port and a O at its output port.

Frmuah'oblans:
« (Al]) If Alt Let 2 is not applied, then the MP will not be reduced as completely

as stated ab
*(Cand S ) S may not have enough functional knowledge to apply the
Altemnate and will have to start by using the Part Inspector.

« (All) This is the first task, and subjects have not scen the Part Inspector before
and may have a little trouble getting used to it

+ (C and F groups) Subjects without the component information have never scen
individual ports or port values before, and it is likely that they will have
roublé undersmading the "pumbers” they sce in the inspecior.

» (C and F groups) As an extention and because of the previous ﬁmme
same subjects may have a hard time interpreting what to do (i.e. to adjust the
MP) with the information shown the Inspector.

Task 2
Part: Solar Pack
Malfunction: NO.CAPTURE

Type: Functional
Day 1 Procedure: § - (Task 1)

%wmmLalwanmqpmmmmeMam
letter ) that the must be somewhere in the Solar Pack part of
the Impulse Purifier. The MP can then be reduced to include just the Solar Pack
wmmmmmmaﬁoﬁumomm
10 .

Frequent Problems:

o (C'and S gsoups) S msay not have enongh functional knowledge to apply the
Alternate Operators and will have to start by using the Part Inspector.

» (C and F groups) Subjects without the component information may have a hard
time interpreting what to do (i.e. how to adjust the MP) with the information
shown the Inspector. 74
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Task 3
Part: VI-PIO
Malfunction: BROKEN
Type: Wire
Day 1 Procedure: V - (Task 3)

Optimal Solution:
mmmmwwmamwmmymmmn
incude just the VI switch and its connecting wires. One or two Inspect Parts
will show that the VI-PrO wire is malfunctioning.

Problems:
« (All) If Alt Path is not applied, then the MP will include the Vegetor, and most
have a hard time this component. Thus, subjects do not
ormeduhsgwmemecﬁyin Vegesor.
o(Cand S functional knowledge to apply the
Atcmmmnm‘:&‘m;?‘”’m?&m ‘bave o bard
. component information ma a
time i wbatwdo(x.e.howmadjusttlnMP)mﬂnhcmfgmmon
shown the Inspector.

Task 4

Part: Energy Bar
Malfunction: NO.CHARGE

Type: Functional
Day 1 Procedure: S & V - (Task 4)

Solution;
The first part oftlnswedmwbman“S" appears will remove the
Purifier from the AnPnthopam(VwmorAI)winﬂwn

mmmep:mamminmv ofm dmgepoum
could occurred ‘nchmg next step is
to trace the egetor with several Inspect Parts.
(ReahmthanheAlt :sreall not that necessary because of the
location of the malfunction. willshowthatd:esxgmhswhingmeﬁnﬂ'gy
Bar but not recharging it.

Frwn?mbkms:
*( )mVewmisnmmnuMOd 'most subjects, and tracing signals
componentofmimimidm
-( does not realize that the problem could have occurred during
then it will at least take him/her a while to become aware of
. However, some may never realize this.

-(Cm)ltislkdythata mmwm
of this (i.c. that the used to recharge the
Vem). mhsnwectmaymmapmﬂnmxfw:mme

“empty” Energy
-(Cmngmps)SwpcmwnbomtheeompminfummmyMahaxd
time interpreting

what to do (i.e. how to adjust the MP) with the information
mmemspmmlymmwmmvm
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Task §
Part: Needie-Converter
Malfunction: Broken

Wire
mmr-c&su)

Optimal Solution:

Similar to Task 1 above, by applying Alt Let 2 (V w/T1) the MP can
mum»mmmmydmw By
using the Inspect Part operator, all the parts in Tablograph will be seen to
be functioning property except the Converter, which will have an incosrect value
at one of its input ports, and the Needle-Converter wire which will be shown to
be malfunctioning.

me
« (All) If Alt Let 2 is not applied, then the MP will not be reduced as completely
as stated above.

+ (C and S groups) S may not have enough functional knowledge to apply the
Altemate and will have to start by using the Part Inspector.

« (C and F groups) These subjects may have a hard time interpreting what to do
(i.c. how 1o adjust the MP) the information shown the Inspector - a common
ervor is to believe that the Tablogrph Converter is broken.

Task 6
Part: VI Switch
Malfunction: TeO.FLOWS.AT.PIO
Type: Switch
Day 1 Procedure: T - (Task 2), then V - (Task 3)
&Mmmlfmcﬁom Subjects are toldtodo the T (which they
just did in task 5) and then do the V procedure which will work with some

%emalfmcﬁmmtheT(valuel)de(vdmZ)m‘ to be
combined (to create a signal with value 3 - the same as the Pack’s signal's
value) in the VI switch. Thus, when the SS is set to "V" and both the

and the Vi areon,an S in the indicator. Also if the
switches are are set in this manner the Vegetor is off, thena T will
appear in the indicator even though the switch is set to "PrO”.

Ovtimal Solution:
After seei meSandwhmmeVewhummd.meT.bom&which

are unexpected, the Alt Path operator (V w/T1 or AD

include just the VI switch and its connecting wires. An Inspect Part of the VI

switch will show a malfunction to be present in this part.

.
-m)SWﬂwSm_mbjmmmhvmmammm

MMMMWWWy these

invalid assumptions are: believing that the Solar Pack is the source of the signal;
asnm?ygthatme\!em,vqhich mggr&g;s&f;aka of
producing a “wrong-valued signal”; " ?emaxone
the VI Switch's ports is " " itch and not “leaving”

« (All) If Alt Path is not applied or the Vegetor is not removed from the MP

because of some incosrect ion, then the subject may get stuck working

his/her way through this "difficult” component.
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°(CmdFm)1hemthdomtmwwwmevm

mean and may not realize the malfunction when the see it with the . Or

:heymy mmwmwmmmmuabhm it to the
@.e. they do not know that a 3 causes an S to appear in the

inﬁcawr

'(Cmngrwps)S not have enough functional knowledge to apply the

Aluanpmmaﬂwﬂlhwetombymmerm

* (C and F groups) Subjects without the component information may have a hard
Mmmmdo(whwwmmmmmm

mownthelnspecwr
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